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CHAPTER |. WELCOME TO AirControlNET

AirControlNET isa control strategy and costing analysis tool developed by E.H. Pechan & Associates
for the U.S. Environmenta Protection Agency (EPA) to assst them in conducting regulatory impact
andyses of ar pollution regulations and policies. AirControlNET isardationa database sysem in
which control technologies are linked to sources within EPA emissonsinventories. It containsa
database of control measures and cost information for reducing the emissions of criteria pollutants (e.g.,
NO,, SO,, VOC, PM,,, PM, 5, NH3) aswel as CO and Hg from point (utility and non-utility), area,
nonroad, and mobile sources as provided in EPA's Nationd Emission Inventory (NEI) format. As
such, AirControlNET is linked to and dependent upon EPA emission inventories as a source of
emissonsdaa The control measure datafilesin AirControlNET include the control efficiency to
caculate emission reductions for that source and cost data (annua and capitd) to calculate the tota
costs of applying the control measure.

Table I-1 provides the number of control measures within AirControlNET for each sector and
pollutant.

Table I-1. Summary Table of Control Measures by Sector and Pollutant

Major Pollutant Utility Non-Utility Area Onroad Nonroad Total
NH, 0 0 3 0 0 3
NO, 26 417 15 15 8 481
PM 24 165 12 13 0 214
SO, 6 37 0 0 0 43
VOC 0 7 65 5 12 89
Hg 5 0 0 0 0 5

As shown above, AirControlNET contains an extengive accounting for pollutant control measures
available across sources.

The functions within AirControlNET include:

1) Control Scenarios Module (CSM) that alows you to sdect specific control measures from the
database by pollutant, source, and geographic areato create an emissions reduction scenario
with computed emissions reductions and associated costs. Y ou can then export this scenario
into spreadsheet formet for further analysis or into an input script for ar quality modeling within
REMSAD-ST (Pechan and ENVIRON, 2001 and 2002).

2) Least-Cost Module (LCM) that alows you to obtain an emissions reduction scenario by source
and geographic area conssting of the set of control measures that achieves a sated
pol lutant-specific emission reduction target (in tons or percentage) with the least amount of total
annua codgts.
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3) Script Builder Module (SBM) that allows you to develop “control factor files’ based on
percent reductions by pollutant, source, and geographic area to create an emissions reduction
scenario for input into the REMSAD-ST air quality moddl.

AirControlNET aso includes exporting and reporting festures that alow you to export emissons and
cost data resulting from your queriesinto text files, maps, charts, spreadshests, or pre-formatted
reporting tables.

This document describes the use of AirControlNET through its interface, which facilitates the viewing,
andysis, and exporting of the information contained within the database. Documentation of the control
measure files and the development of the AirControlNET database are provided in companion volumes
(Pechan, 2005a and Pechan, 2005b).

A. WHOISTHISTOOL FOR?

AirControlNET can be used by awide range of people including policy andysts, engineers,

economigts, and othersinterested in eval uating the effectiveness and codts of air pollution control
drategies. Thistool dlows you to search and review available control measures and to obtain
information regarding pollutant emission reductions and associated costs for use in regulatory and policy
evauations or modeling efforts. It dso dlows you to export these datafor use in further andysis and
for input to the REMSAD-ST air quality modeling toal. It therefore reduces the time and effort
typicaly associated with obtaining such information and makes available the information used by
EPA/OAQPS for itsregulatory andlyses. Furthermore, it provides the opportunity for you to share
your knowledge and expertise by reviewing the data contained within AirControlNET and providing
new or updated information.

B. HOW THE MANUAL IS ORGANIZED

The manud includes the following chapters and appendices:

Chapter I: Welcome to AirControlNET — This chapter includes a brief summary of the AirControlNET
gpplication, necessary system requirements, ingtalation ingtructions and sources of further information
concerning control application and costing.

Chapter 11: Overview of AirControNET — This chapter provides basic instructions for running the
AirControlNET gpplication, including inventory and cost year selection, an overview of the modules
and the help function associated with the gpplication.

Chapter 111: Control Scenarios Module — This chapter details the operation of the Control Scenarios
Module including an overview of the interface, detailed descriptions of the filtering and query options,
the creetion of a control scenario and an explanation of the “Max Control” option. This chapter dso
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provides information on saving, exporting and reporting options including the export of measure files,
REMSAD-ST Script Files, and cost files.

Chapter 1V: Least-Cost Module — This chapter details the operation of the Least-Cost Module

including an overview of the interface, detailed descriptions of the filtering and query options, and the
creation of aleast-cost control scenario. This chapter also provides information on saving, exporting
and reporting options including the export of measure files, REMSAD-ST Script Files, and codt files.

Chapter V: Script Builder Module — This chapter details the operation of the REMSAD-ST Script
Builder Module including an overview of the interface, detailed descriptions of the filtering and query
options, and the creetion of a*“ control factorsfile’ or script file. This chapter also providesinformation
on saving and exporting REMSAD-ST Script Files.

Chapter VI: Analyss Tools— This chapter details two andysis tools available within AirControlNET

4.1. 1t providesoverview of the tools and step-by-step tutorial to produce maps and graphs using
these tools.

Appendix A: Database Grid Variables for Control Scenarios Module

Appendix B: Database Grid Variables for Least-Cost Module

Appendix C: Database Grid Variables for Script Builder Module

Appendix D: Reporting Filesfor Control Scenarios Module

Specific control measure information, including costing methods and control effectiveness caculationsis
detailed in AirControlNET Volume I11: Control Measure Documentation for AirControlNET (Pechan,
2005b). Information concerning the development and history of AirControlNET can be found in the
AirControlNET Volumell: Development Report (Pechan, 2005a).

C. SYSTEM REQUIREMENTS

Based on our testing and evauation, the minimum system requirements for ingtdlation and proper
operation of AirControlNET include the following:

Operating System
Windows 98, 2000 or Windows XP

CPU
Speed = 233 MHz

RAM
RAM =64 MB
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Sorage
Hard Drive Free Space = 650 MB

Display
Mode VGA
Colors = 256
Resolution = 800 x 600

Other Hardware
CD-ROM Dirive

D. INSTALLING/UNINSTALLING AirControINET

1 Ingtalling Air ControlNET

AirControlNET is digtributed on CD-ROM, so to ingtdl AirControlNET, please follow the directions
provided by the IngtallShield Wizard that automaticaly appear upon inserting the CD into your
CD-ROM drive. If the IngtdlShied Wizard does not automeaticaly appear, then smply run the
setup.exefile that can be found in the base directory of your CD-ROM drive. Once the ingtdlation
tasks are completed, the Ingtd|Shield Wizard's "Completed Didog Box" will gppear. Click “Finish” 0
that you can then proceed with your gpplication of AirControlNET. This process should take no more
than 10 minutes depending upon your computer system.

2. Uningalling Air ControlNET

There are two methods for you to appropriately uningal AirControlNET:

1) From the Windows Start Menu, click the “Uninstall AirControlNET” shortcut that was created

during indalation.
2) From the Control Pandl Add or Remove Programs dialog box, select AirControlNET and click

“Remove’.

*Please note that after uningtaling AirControlNET some files may remain on your system. These
include dl shortcuts that were moved to a new location after the origind ingtalation as well asfiles that
you crested in your AirControlNET directory (C:\program filesAirControlNET)). It is not necessary
to delete thesefiles.

E. WHOM TO CONTACT WITH COMMENTSQUESTIONS

For comments and questions, please contact Larry Sorrels at the Environmental Protection Agency's
Office of Air Qudity Planning and Standards.
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Address: EPA/OAQPS C339-01, Research Triangle Park, NC 27711
E-mail: sorrelslarry@epa.gov
Telephone: (919) 541-5041

F. SOURCES FOR MORE INFORMATION

For sources of more information on conducting control strategy and costing andlysis, see the following:

EPA Air Pollution Control Cost Manua (Downloadable as a PDF from
http://www.epa.gov/ttn/catc/dirl/cost_toc.pdf).

Background Information Documents can be downloaded from the Air Toxics Website
(http://mvww.epa.gov/ttn/atw).

Clean Air Technology Center (CATC) provides fact sheets concerning various pollution control
technologies that can be downloaded as compressed Word Perfect documents (WPD) and PDF files
from their website at: hitp://www.epa.gov/ttn/catc/products html#aptecfacts.

The Clearing House for Inventories and Emission Factors (CHIEF) webste
(http://mww.epa.gov/ttn/chief/) provides access to emission inventories, emission factors and modeling
tools. Supporting documentation for the emission inventories can aso be found on this website.

Control measure datasets for additiona years and scenarios developed from various EPA emissons
inventories can be found a www.emissionsonline.org/AirControlNET/. These can be downloaded and
used in AirControlNET.
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CHAPTER II. OVERVIEW OF AirControlNET

AirControlNET isacontrol strategy and costing analysistool that alows you to perform data queries
from alarge database of emisson control measures. As developed, this tool facilitates such searches
through itsinterface. Within each AirControlNET module, the sdlection processis quite smple and
alows you to define the measures of interest by specifying a custom set of criteria. Once you have
defined a control strategy then the resulting data can be exported into a text or spreadshest file for
further andysis or reporting. This section provides an overview of AirControlNET with an introduction
to the Main Interface or "Welcome Screen” and describes how to get started. It also includes a
summary of the AirControlNET modules. Information on using each of these modules is provided in
the remaining chapters of this user manud.

A. GETTING STARTED

There are three ways for you to open AirControlNET and begin an application:

1) Simply double-click the desktop shortcut that was created during ingtalation;
2) From the Windows Start Menu, click the AirControlNET shortcut that was crested during

ingdlation; or
2

SFEanCrolfEl
al

3) Run the “cn.exe’” gpplication file from the ingtdlation directory. (The default ingalation
directory is C:\Program Files\E.H. Pechan\AirControlNET 4.1).

Please note that it is deemed best to use AirControlNET without other active programs to reduce or
minimize the likelihood of program ddlays and ingtability.

Upon opening AirControlNET, you will then be presented with the Main Interface or "Welcome
Screen” as shown in Figure 11-1. The main interface provides the Sarting point from which to begin a
data query through one of the three available modules. However, before proceeding with one of the
AirControlNET modules, you should specify the control measure data set from which the emisson
reductions will be generated as well asthe year for reporting the associated costs of implementing the
selected control measures.
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Figure II-1. AirControlNET Welcome Screen
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1. Data Set Tool

AirControlNET dlows you the flexibility of selecting the basdline and user modified emissons data for
emission reduction and cost evaluation of control strategies. The Data Set Tool alows the user to Add,
Remove, Edit descriptions, and Select exigting AirControlNET data sets. Once the desired data set
has been loaded into AirControlNET, it will be used in the Control Scenario Module, Least Cost
Module, and Reporting Module. Sdlecting “Data Set Tool” from the main “Data’ menu (see Figure -
2) will launch the Data Set Toal interface shown in Figure 11-3.

Sdlecting a default data set dlows you to query that data set in any of the AirControlNET modules
(Control Scenarios Module, Least Cost, Module, etc.). Clicking on any of the previoudy loaded
inventories and clicking the “ Sdlect” button sets the default data set. Note that the default data set is
denoted with an agterisk (*).

To add an inventory to the data set list, click the “Load” button. Theinterface thet is displayed, as
shown in see Figure I1-4, alows you to browse for a data set and type in its description. The browse
window isshown in Figure I1-5.  The data set name and path are automatically set when browsing for
the inventory. To edit the description of a previoudy |loaded data s&t, click the “Edit” button.

Data sets can be removed from AirControlNET by selecting an inventory and clicking the “Delete”
button. Y ou will receive the confirmation message as shown in Figure I1-6 which asked you to confirm
that you want to remove the data set. If you choose to remove the data set, you will then be asked if
you wish to permanently delete the inventory from your computer. Thiswindow is shown in Figure l1-
7. Regardless of your choice, the data set will be removed from AirControlNET.

The Data Set Tool can merge any two data sets using the "Combine' button shown in Figure I1-3.
Once adata st is selected, the "Combine" button becomes available and when it is clicked, the user is
prompted to enter the resulting data set's information. Next, the user is presented with a screen that
displays the base data set (the one that is selected before the "Combineg® button is clicked), the
additional data set, and the resulting data set. Before proceeding with the merge, the user must select
the additiond data set to combine with the base. Duplicates keys are handled by giving the base data
et priority. If abase data set key exigtsin the additiona data set, the latter key, and its data, is
ignored.

2. Sensitivity Control Set Tool

The Sengtivity Control Set Tool is used to create and maintain sengtivity control setsthat contain the
parameters that alow for modified AirControlNET control measures. The parameters that can be
modified are control measure efficiency, interest rates, labor rates, energy costs, and equipment
lifetimes. Sengtivity Control Sets are used in conjunction with base data sets to creste modified data
sets and the currently selected control set is used to execute “on the fly” sengtivity caculationsin the
Control Scenario Module. The Control Set Tool interface, shown in Figure 11-8, prefixes the default
control set with asterisk (*). Once a control set has

Document No. 05.09.007/9010.463 9
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Figure II-2. Selection of Data Set Tool under Data Menu
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Figure lI-4. Load Data Set Window
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Figure 1I-5. Browse Data Set Window
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Figure II-6. Delete Confirmation Window
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been selected, the “ Sengitivity” checkbox on the Control Scenarios Module interface becomes enabled
(see Chapter 3. Control Scenarios Module).

When the “New” button is clicked, an interface is displayed that dlows the user to modify existing
AirControlNET measures (see Figure 1-9). Thefirst step in creating anew control set isto add
exiging controls to the modified controls grid. Thisis done by clicking measures in the existing controls
grid (the upper grid) and dlicking the “Add” button - clicking a measure in the lower grid and dlicking
the “Remove’ button deletesit (see Figure [1-10). Once controls have been added to the modified
controls grid, you may change the measures vaues (grayed out cells are read-only). Y ou can check to
see if your modified vaues are acceptable by clicking the QA button. If your valueis outsde the
recommend range, the value will be colored yellow and marked asawarning. If your vaueis outsde
the valid range, the vaue will be colored red and marked as an error. All warnings and errors are
explained in the* QA Message’ column of the grid (Figure 11-11). Y ou may save acontrol set that has
no errors by clicking the “Save” button. Once you are done, close the window and set a description
for the control set. If you wish to edit the description of a control set or change its modified measures,
select the control set and click the “Edit” button. To load an existing control set that is not currently
displayed, click the“Load” button. Then, browse for the control set and set its description (see Figure
11-12). To remove, acontrol s, click the “Delete’ button. 'Y ou will receive a confirmation message
and be asked if you want to permanently delete the control set.

The Sengtivity Control Set Tool also alows you to create new data sets based on your modified
controls. Sdlect the desired control set and click the “New Data Set” button. You will be prompted
with the new data set information - browse for the new data set’s path and set name and description.
The new data set interface (Figure 11-13) displays the salected control set, the new data set information,
and prompts you to select the base data set. Clicking “Cdculate” will caculate the new data set and
add it to the Data Set Tool. Calculating anew data set takes a Sgnificant amount of time.

Creating a new sensitivity control measures set using “ Sensitivity Control Set Tool”:

This section guides you through the creation of anew sengtivity control sst. A sengtivity control st is
crested by modifying existing parameter values of selected control measures. Example used for the
tutoria isto creste senstivity data set of al the ammonia controls, NGR & SCR controls on Utility
Bailer — Cod/Wall; and NGR control on Utility Boiler — Cod/Tangentid.

Step 1 Select “ Senstivity Control Set Tool” under Data tab from the main menu

On sdlection of “ Sengtivity Control Set Tool”, you will be presented with “ Control Set Tool” interface.
The*Control Set Tool” interface, shown in Figure 11-8, prefixes the default control set with asterisk (*).
Y ou can load any previoudy created control set, edit any loaded control set, create new control s,
unload/delete control set from AirControlNET, sdlect default control set and create new sengtivity data
st in conjunction with base data set through this interface. Upon sdection of any default control set,
“Sengtivity” checkbox on Control Scenarios Module interface becomes enabled. For our example,
select “New” command to creste new control set.
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Figure II-9. New Sensitivity Control Set Interface
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Figure II-10. Add and Remove measures from Modified Controls Grid Window
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Figure II-11. QA Messages Display Window
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Figure 11-13. Calculate Data Set Window
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Step 2 Create new sensitivity control set

Upon selection of “New” command, you will be presented with “New Sengtivity Control Set” interface
having two control grids, “Existing Controls’ and “Modified Controls’, as shown in Figure 11-9. Upper
“Exiging Controls’ grid is populated with existing control measures within AirControlNET. Y ou select
control measure to be modified from the “Existing Controls’ grid and click “Add’ to add it to the
“Modified Control” grid. Repest this, to add al the desired controlsto “Modify Controls’ grid.
Controls added to “Modified Controls’ grid are grayed out in “Exigting Control” grid. Y ou change the
parameter vaues for the controlsin “Modify Controls’ grid by typing in new vaues. Y ou can remove
the contral from “Modified Control” grid by sdecting it and clicking “Remove’ button on the interface.
For our example, select controls as shown in Figure 11-10. Modify parameter vaues of selected
controls as desired.

Step 3 Select QA command to verify the data for quality assurance

To verify the entered information, select “QA” command on the interface. Any erroneous data will be
marked with red color and any warning will be marked with yellow color. QA messages would be
disolayed in the extreme right column of “Modified Controls’ grid as shown in Figure 11-11. All the
errors have to be rectified before you can save the control set.

Step 4 Select Save command to save the control set

Sdlect the Save command to save modified control measures. Upon selection, you will be asked for
table name and location to save the new control set. Enter the control set name and browse the
location to save control set as desired. Sdlect “ Closg” command to close “New Senstivity Control Set”
interface. Upon closing the interface, you will be prompted to enter description for the new control st.
Newly created control set would be loaded into AirControlNET.

Step 5 Create new data set for newly created control set

Sdlect newly created control set in Control Set tool. Click “New Data Set” command to creste new
data set from the sdlected control set in conjunction with base data set. 'Y ou will be prompted with the
new data set information- browse for the new data set’s path and set name and description. The new
data set interface as shown in Figure 11-13 displays the selected control set, the new data set
information, and prompts you to select the base data sat. Clicking “Cdculate’ will caculate the new
data set and add it to data set tool.

3. Mobile Measures T ool
The Mohile Module Toal is used to create new mobile source control measures that can subsequently

be used in AirControlNET analyses. New mobile measures are developed from user provided changes
to motor vehicle activity (i.e, VMT) and emissons by vehicle class and year asilludrated in the
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example below. Newly created data sets can subsequently be used in the Control Scenarios, Least
Cogt, and Reporting Modules. They can aso be combined with other existing data sets.

When activated, the mobile messure tool displaysdl previoudy saved mobile messure information
(measure code, measure description, source, pollutant, base year, and cost year) in the grid shown in
Figurell-14. Thetool alows you to add new mobile source control measuresto AirControlNET by
editing the values in the top pand and then clicking the “Add” button. Y ou may delete any unsaved
measures by selecting ameasure and dlicking the “Remove’ button. To save the mobile measures thet
are displayed in the grid, dlick the“ Save’ Button.

By sdecting ameasure and dlicking the “Edit Data’ button, a mobile data window is displayed as
shown in Figure 11-15. Thisinterface digplays the read-only sdected measure information and controls
to view, add, and remove measure data. To the left of the grid, there are three vehicle information
controls: avehicle class radio button group, a vehicle type listhox, and a vehicle mode year/age listbox.
The vehicle dass radio button refreshes the vehicle type listbox - al vehicle types for the sdlected
vehicle dass are displayed in thislistbox. The grid can only contain vehicle types from one class o if
the vehicle classis changed, the grid isreset. The vehicle mode year/age list box contains entries
related to the salected measures base year. Along with the “All” entry, there are 25 mode years/ages
from ranging from O years old (the base year) to 24 years old. 'Y ou may sdect multiple modd years
excluding the*“All” entry. Once at least one vehicle type and mode year/age have been sdected, you
may add the datato the grid by clicking the“Add” button. All grid entries must have the same vehicle
modd year/age. So, once an entry has been added to the grid, al subsequent vehicle types must use
the same vehicle modd year/age sets. Mobile measure data can be either reduce VMT or pollutant
emissonswhich isindicated by the“VMT Reduction” checkbox as percentage reductions (see Figures
[1-16 and Figures 11-17). TableI1-1 provides descriptions of the vehicle type abbreviations.

When you have entered al the desired mobile data you can save the grid vaues by clicking the * Save’
button. An AirControlNET data set is created by clicking the “New Data Set” button that will prompt
you for the new data set information. Calculating a new data set takes a Sgnificant amount of time.

Creating a New M obile Sour ce Control using the “Mobile Measures Tool”:

This section provides step-by-step instruction on how to create new mobile control measures using
thetool. Anexampleis provided to assst you with this application in tutorid fashion. Example
consdered for the tutorid isto create “ Generic Mobile Control” control measure gpplicable to “ All”
modd years, Vehicle Class-“Vehicle 8"; Vehicle Type- "LDGV”; using 2001 as base year and 1999
as cost year. Control measure data- NOx and CO emissions reduction by 25% and cost of control is
$500/ vehicle.

Step 1: Select Mobile Measures Tool under Data tab from the main menu
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On sdection of Mobile Measures Toadl , you will be presented with a Control measures grid with
previoudy saved measure information, if any. Enter the new measure control informeation in the top
pand of thedisplay and click “Add” button on the interface to add new mobile source
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Figure I1-14. New Mobile Source Controls Grid Window
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Figure II-15. New Mobile Measure Data Input Window

- Mew Mobile Conirol 52t

(ml VMT Reduction Mobile Measure Data
. — Model~zar [ekicle Cost (Gal oq Cost
¥ mhik k] e fLiehicle)  [(Tfdallor)

AU 1 vecs cled

2005 (1 ve=rs L)
AU (4 veas Clc)
2007 {1 vesrs clcd
200E {4 veeps L) i
2UUE 3 vears Clo)

Document No. 05.09.007/9010.463 23



PECHAN August 2005

Figure II-16. New Mobile Measure Data Window - Modifying Pollutant Reduction
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Figure II-17. New Mobile Measure Data Window - Modifying VMT Reduction
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Table II-1. MOBILE®6 Vehicle Classifications

Number Abbreviation | Description

1 LDGV Light-Duty Gasoline Vehicles (Passenger Cars)

2 LDGT1 Light-Duty Gasoline Trucks 1 (0-6,000 Ibs. GVWR, 0-3,750 Ibs. LVW)

3 LDGT2 Light-Duty Gasoline Trucks 2 (0-6,000 Ibs. GVWR, 3,751-5,750 Ibs. LVW)
4 LDGT3 Light-Duty Gasoline Trucks 3 (6,001-8,500 Ibs. GVWR, 0-5,750 Ibs. ALVW)
5 LDGT4 Light-Duty Gasoline Trucks 4 (6,001-8,500 Ibs. GVWR, greater than 5,751 Ibs. ALVW)
6 HDGV2b Class 2b Heavy-Duty Gasoline Vehicles (8,501-10,000 Ibs. GVWR)

7 HDGV3 Class 3 Heavy-Duty Gasoline Vehicles (10,001-14,000 Ibs. GVWR)

8 HDGV4 Class 4 Heavy-Duty Gasoline Vehicles (14,001-16,000 Ibs. GVWR)

9 HDGV5 Class 5 Heavy-Duty Gasoline Vehicles (16,001-19,500 Ibs. GVWR)

10 HDGV6 Class 6 Heavy-Duty Gasoline Vehicles (19,501-26,000 Ibs. GVWR)

11 HDGV7 Class 7 Heavy-Duty Gasoline Vehicles (26,001-33,000 Ibs. GVWR)

12 HDGV8a Class 8a Heavy-Duty Gasoline Vehicles (33,001-60,000 Ibs. GVWR)

13 HDGV8b Class 8b Heavy-Duty Gasoline Vehicles (>60,000 Ibs. GVWR)

14 LDDV Light-Duty Diesel Vehicles (Passenger Cars)

15 LDDT12 Light-Duty Diesel Trucks land 2 (0-6,000 Ibs. GVWR)

16 HDDV2b Class 2b Heavy-Duty Diesel Vehicles (8,501-10,000 Ibs. GVWR)

17 HDDV3 Class 3 Heavy-Duty Diesel Vehicles (10,001-14,000 Ibs. GVWR)

18 HDDV4 Class 4 Heavy-Duty Diesel Vehicles (14,001-16,000 Ibs. GVWR)

19 HDDV5 Class 5 Heavy-Duty Diesel Vehicles (16,001-19,500 Ibs. GVWR)

20 HDDV6 Class 6 Heavy-Duty Diesel Vehicles (19,501-26,000 Ibs. GVWR)

21 HDDV7 Class 7 Heavy-Duty Diesel Vehicles (26,001-33,000 Ibs. GVWR)

22 HDDV8a Class 8a Heavy-Duty Diesel Vehicles (33,001-60,000 Ibs. GVWR)

23 HDDV8b Class 8b Heavy-Duty Diesel Vehicles (>60,000 Ibs. GVWR)

24 MC Motorcycles (Gasoline)

25 HDGB Gasoline Buses (School, Transit and Urban)

26 HDDBT Diesel Transit and Urban Buses

27 HDDBS Diesel School Buses

28 LDDT34 Light-Duty Diesel Trucks 3 and 4 (6,001-8,500 Ibs. GVWR)
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control measuresinto AirControlNET. 'Y ou may delete any unsaved measures by selecting a measure
and clicking the “Remove’ button. To save the mobile measures displayed in the grid, click the * Save’
Button. For our example, you add following information for the measure:

measure code: mOT9

measure description: Generic Mobile Control
source: LDGV

Major pollutant: NOx

base year: 2001

cost year: 1999

Step 2: Click Edit button to enter the data for the control measure

Sdlect the newly added control measure in the Control Measure grid and click “Edit” Button to enter
data for the control measure. The mobile data interface displays the read-only sdlected control
measure information and controls to view, add, and remove measure data.  In the left panel of the
interface, there are three vehicle information controls. a vehicle classradio button group, a vehicle type
listhox, and avehicle modd year/age listbox. The vehicle class radio button refreshes the vehicle type
listhox - dl vehicle typesfor the selected vehicle dlass are displayed in this listbox. The grid can only
contain vehicle types from one class S0 if the vehicle classis changed, the grid isreset. The vehicle
model year/age list box contains entries related to the selected measures base year. Along with the
“All” entry, there are 25 model years/ages from ranging from O years old (the base year) to 24 years
old. You may select multiple modd years excluding the “All” entry. Once at least one vehicle type and
mode year/age have been sdlected, you may add the datato the grid by clicking the* Add” button. All
grid entries must have the same vehicle modd year/age. So, once an entry has been added to the grid,
al subsequent vehicle types must use the same vehicle modd year/age sets. Mobile measure data can
be ether reduce VMT or pollutant emissons which isindicated by the“VMT Reduction” checkbox.

For our example enter the following measure detar.

Vehicle Class. “8 vehide type’

Vehide Type “LDGV”

Modd year (Age): All Click “Add” button to add this data to the grid

Enter 25% reduction for NOx and CO in the data grid and cost $500/vehicle.

Step 3: Select QA command to verify data for quality assurance
To verify the entered information, select QA command on the interface. Any erroneous data will be

marked with red color. Suggestions for the erroneous data will be displayed in “ QA Message”
column.
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Select 4: Select New Data Set command to create new data set with newly created Control
Measure

Sdlect the “New Data Set” command to creste a new data set to use with Control Scenario Module
(CSM), Least Cogt Module (LCM) and reporting module.  On selecting command, you will be
prompted to enter the data set name, description and path to save the data set.

4, Selecting Year for Reporting Costs

AirControlNET alows you the flexibility of selecting the year for reporting control costs. Y ou have the
option to salect any year from 1990 through 2004. In order to select the desired reporting year, you
must choose an option as located under Data from the AirControlNET toolbar menu as shown in
Figure 11-18. Y ou may aso change the reporting year within each AirControlNET module by sdecting
adifferent year from the toolbar menu within amodule. Please note that 1999 is set as the defaullt.

5. Use of Help from the AirControlNET Toolbar Menu

AirControlNET provides the Help option that alows you to consult this User Guide as areference
while working with thistool. 'Y ou can access the help screen, as shown in Figure 11-19, by sdlecting
“AirControlNET Help” located under Help from the AirControlNET toolbar menu or by pressing the
F1 function key.

B. SUMMARY OF AirControlNET MODULES

As shown in Figure 11-1, the AirControlNET Main Interface provides you with the option to perform
one the following functions by sdecting the gppropriate button:

@ Control Scenarios Module (CSM) that alows you to search the database and sdlect individua
control measures by pollutant, source, and geographic areato create a control strategy scenario
with computed emissions reductions and associated costs. Please refer to Chapter 111 for
details on using thismodule.

2 Least-Cost Module (LCM) that alows to obtain an emissions reduction scenario by source and
geographic area congsting of the set of control measures that achieves a sated
pol lutant-specific emission reduction target (in tons or percentage) with the least amount of total
annud costs. Please refer to Chapter 1V for details on using this module.

3 Script Builder Module (SBM) that alows you to develop “control factor files’ based on
percent reductions by pollutant, source, and geographic area to create an emissions reduction
scenario for input into the REMSAD-ST air quaity moddl. Please refer to Chapter V for
details on using thismodule.
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Figure 11-18. Selection of Control Cost Year Window
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Y ou may aso choose one of these AirControlNET modules under Tools from the AirControlNET
toolbar menu. Please note that the Tools option found on the toolbar menu is available within each
module so that you can return to the AirControlNET Main Interface or move directly to another
module as desired.

Once your data query is complete, you may then export the data from the control scenario into text or
Soreadsheet format for further analysis or into an input script for air quality modeling within
REMSAD-ST (Pechan and ENVIRON, 2001 and 2002).
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CHAPTER I1l. CONTROL SCENARIOSMODULE

The Control Scenarios Module provides the capability to query the database in a detailed fashion and
cregte a control scenario as part of acontrol strategies and costing andysis. The interface for this
module, as presented in Figure [11-1, provides you with a query-based tool to evauate the emission
reductions and costs associated with implementing the chosen control measure(s). This module
facilitates such queries through pre-set filters that allow you to define criteriafor sdection of control
measures and creste a data set that may consst of awide range of pollution control measures at various
cogts, gpplicability, and control efficiencies. This chapter begins by introducing you to the interface for
the Control Scenario Module and provides details on the available data query options. Examples are
provided to better illustrate these capabilities. The chapter concludes by presenting the options for
exporting data and reporting the query results.

A. OVERVIEW OF CONTROL SCENARIOSMODULE INTERFACE

Upon sdlecting this module from the AirControlNET Main Interface, you are presented with the
Control Scenarios Module Interface as shown in Figure 111-1. There are four important components of
this interface that you must be familiar with in order to create a control scenario. As described below,
these components include Filtering Criteria, User Commands, Database Grid, and Control Summary.

Filtering Criteria: The Filtering Criteria section alows you to create the set of control measuresto be
included as part of your control strategy and costing andysis. Based on your sdlections of filtering
criteria, the control measures are displayed in the database grid. The wide range of drop down combo
boxes gives you the ability to filter the database according to your specific requirements. Once you
have sdected the desired combination of filtering criteria, you can gpply the User Commands as
described below to reduce the number of control measures shown within the Database Grid.

User Commands. The User Commands section of the interface provides you with different query
options to facilitate creating control scenarios. After you have chosen the conditions for which the
scenario is being created, the Run Query command executes the sdlected filters and displays individua
control measures matching those criteria in the Database Grid (described below). The next four
commands-Sdlect All, Unsdlect All, View All, and View Sdected—are designed to give you further
capabilities to narrow or expand the control measures of interest. The remaining command
button—Reset Criteria—allows you to reset the filtering criteriaand begin anew filtering and/or selection
process.

Database Grid: The Database Grid displays the individua control measures that are contained with
the AirControlNET database (Please refer to the AirControlNET Development report for details on the
development of this database). Each row entry displayed in this grid represents an individua control
measure as gpplied to a particular source. 'Y ou may experience some delays

Document No. 05.09.007/9010.463 32



PECHAN August 2005

Figure llI-1. Control Scenarios Module Interface
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updating this grid due to the large database being accessed. Based on the filtering criteria that you
select for adata query, this grid areawill display those control measures that match the sdlected criteria
Y ou can then individualy select those control measures of interest within the Database Grid by
checking the"Add" checkbox field located to the far left of the grid area or use the appropriate User
Command to more broadly sdlect aset of control measures.  The individua fields contained within this
grid are listed and defined in Appendix A. You can sort the data displayed in the database grid by
clicking shift or control and the column header (shift + column header sorts a62, control + column
header sorts 26a.

Control Summary: The Control Summary section provides you with useful summary or aggregate
caculations based on the sdected control measures within the Database Grid. These summary results
should help you to target agoa when sdlecting multiple control measures. This summary information is
updated automatically when the Auto Summearize option is selected or can be manudly updated using
the Summarize button.

1 Filtering Criteria Fidds

These fields are shown in Figure I11-1 across the top of the Control Scenarios Module interface and
provide drop-down menus with the various criteriafor you to select. Applying thesefilters queriesthe
database and results in the Database Grid displaying only those emission control measures that match
the selected criteria

Pollutant-This fidd lists the available pollutants including PM,,, PM, 5, EC, OC, NO,, SO,, VOC,
NH;, CO, and Hg.

Region-Thisfield lists arange of broad regionsthat are typica of regulatory and policy andyss
induding:

! Eastern and Western continental United States. Eastern States are the 37 OTAG States,
defined as al states east of or touching the 100° line of longitude.

! The Ozone Transport Commission (OTC) http://www.otcair.org/

! Southern Appaachian Mountain Initiative (SAMI)

! Regiond Planning Organizations (RPOs) such as WRAP, WESTAR, LADCO, NESCAUM,
MARAMA, CENSARA, and SESARM (http:/Amww.epa.cov/ar/vishility/regiond.html)

! North American Electric Rdiability Council (NERC) Regions, including ECAR, ERCOT,
MAAC, MAIN, MAPP, NPCC, FRCC, SERC, SPP, and WSCC (http://mww.nerc.con)

MSA-Thisfied ligts the Metropolitan Statistical Areas (MSAS). The MSA field includes micropolitan
and consolidated areas.  Further information on MSA definitions can be obtained from the U.S. Census
Bureau websdte at http://mww.census.gov/popul ation/wwwi/estimatesmetroareahtml .

State-Thisfidd ligs dl 50 U.S. States and the Didtrict of Columbia. If an MSA is sdlected, then only
those Statesin that areawill be available through the menu box.
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County—Thisfidd ligsdl U.S. Counties. If a State or MSA is selected, then only those countiesin that
areawill be available through the menu box.

Cost Per Ton-Thisfidd provides alist of threshold criteriafor the cost per ton of pollutant emissons
reduced that range from less than $1,000 per ton to less then $20,000 per ton. Cost refers to the total
annua cogt of the subject control measure.

NAICS-Thisfidd ligts 3-digit North American Industry Classfication System (NAICS) codes that
identify broad industrial sectors across the United States. NAICS definitions (2002 Revisons) can be
accessed from the U.S. Census Bureau website at hitp://www.census.gov/epcd/naics02.

SIC-Thisfidd ligts 2-digit Standard Industrid Classification (SIC) codes that identify broad industrid
sectors across the United States. SIC look-up tables can be obtained from the U.S. Census Bureau at
http:/Aww.census.gov/epcd/wwwi/nai cstab.htm.

Sector-This field lists broad Sectors of emission sources including Utilities (by fuel), Nonutility (by fud),
Area, Onroad mobile (by gas or diesdl), and Nonroad (by gas or diesel). Please note that not al
Sectors have available control measures.

SCC-Thisfield lists 8-digit Source Classification Codes (SCC). If a Sector is selected, then only
SCCsthat correspond to that Sector will be displayed.

Pease note that these filtering criteriafieds are not mutudly exclusive so that not dl fields may be used
in conjunction with each other as shown in Figure 111-2.
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Figure lll-2. Possible Combinations of Criteria Fields
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The Filtering Criteria Fidds dso incdludesa™”MAX CONTROL" checkbox that provides you with the
cgpabilities of automaticaly applying the most stringent control measure on a source for the pollutant of
interest without respect to costs. The most stringent control is defined as that control measure achieving
the highest percentage of emissions reductions. Once you have created your control scenario using the
filtering criteria, you can sdect this button and re-select the Run Query command to re-filter the control
mesasures displayed in the Database Grid to include only the most stringent control messures.

Along with the criteriafiltering controls, there are two data manipulation check boxes labeled “OM
Vaues’ and “ Sengtivity”. OM is an abbreviation for operating and maintenance costs.  When the
“OM Vaues' check box is clicked, the OM Vaue columns are calculated.  When the “ Sengtivity”
checkbox is checked, the currently selected control set is used to reca culate the pollutant reductions
and costs. This checkbox is greyed out if thereisno currently selected control set.

2. User Commands

As shown in Figure 111-1, the following command buttons are provided just below the Filtering Criteria
areaand alow you to apply the specified filters in querying the database and creating a control
strategies scenario.

Run Query—This command queries the database and then digplays in the Database Grid dl of those
control measures that match the criteria combination selected in the Filtering Criteria section.
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Sdect All-This command sdects dl emission control measures displayed within the grid, i.e., checks
the Add box for al displayed control measures. This command saves you from having to check every
"Add" box manudly, which would be atime consuming task when sdecting a multitude of control
measures.

Unsdect All-This command unsdlects dl emission control measures displayed within the grid, i.e,
unchecksthe “Add” box for dl displayed control measures.

View All-This command displays dl of the emisson control measures from the most recent query
within the Database Grid both salected and unsdlected.

View Sdected-This command displays current and previoudy selected emisson control measures
within the Database Grid. That is, those control measures for which the "Add" box is currently or had
been previoudy checked in cregting a control strategy.

Reset Criteria—This command returns the Control Scenarios Module interface to theinitid start-up
date. That is, dl filtering criteriafieds are returned to defaullts.

3. Control Summary Fieds

The following fields are shown across the bottom of the Control Scenarios Module interface and
provide ussful summary information by pollutant based on the control measure selections as displayed
within the Database Grid.

Tons Reduced-This field provides the sum of the emissions reduced in absolute terms (tons) for the
selected emission control measures.

Annua Tons-Thisfield provides the sum of the emissions for which controls are gpplicable (i.e,
controllable tons rather than total emissions) for the selected emission control measures.

Percent Reduction-Thisfield provides the retio of the Tons Reduced to Annua Tons for the selected
emission control measures.

Totad Cost—Thisfield provides the sum of the Total Cost values across dl of the selected emisson
control measures.

These Summary Fields are controlled by the “ Auto Summarize’ checkbox and the “ Summarize’
command. When the Auto Summearize checkbox is selected, each of thefiddsis automatically
refreshed when additional records are selected (or deselected) within the Database Grid. When the
“Auto Summarize® checkbox is not sdlected, records can be selected and desel ected without updating
the Summary Fidds. In this case, the“ Summarize’ command can be used to update the fidlds as
desired.
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B. CREATING A CONTROL SCENARIO

This section provides step-by-step ingtructions on how to create a control strategy scenario using this
module. An exampleis provided throughout these ingtructions to assst you with this gpplication in
tutorid fashion. Defining acontrol strategies scenario is acumulative process within AirControlNET.

In summary, the process begins by applying the filtering criteriato query the control measures database
and then selecting the control measures of interest within the Database Grid display for inclusonina
control strategy scenario. 'Y ou can then save and export the resulting database or repest this process
multiple times to accumulate adl of the control measuresto be part of the control Srategy scenario. The
Control Scenarios Module interface facilitates and smplifiesthis process for you as detalled in the
remainder of this section.

Please note that you can begin this process by opening a previoudy saved control strategies scenario by
selecting Open from the Control Scenarios Module toolbar menu. The Open Scenario Didog will
appear 0 that you can open the desired scenario file as agtarting point in creating your new control
drategies scenario. Once sdlected, the Database Grid should now be populated with the
corresponding control measures.

Thefollowing generic stepsillusirate how to cregte a control scenario within the Control Scenarios
Module:

Step 1. Apply Filtering Criteria to Define Query of Control M easur es Database

Y ou begin the process of creating a control Strategies scenario by gpplying the gppropriate filtering
criteria to select those control measures that match the criteria of interest. The interface facilitates these
selections S0 that defining the query isasmple process involving your sdlection of the desired filtering
criteriafrom the drop-down menus. Please note, as shown in Figure I11-2, the filtering criteriafidds are
not dl mutualy exclusve. Figure I11-3 shows the example where the following filtering criteriawere
selected for the data query:

Pollutant = NO,
Region = Eagtern United States
Sector = Coal-fired Electric Utilities

Step 2: Select Run Query Command to Initiate Query of Control M easures Database

You initiate the query of the control measures database by selecting the Run Query command. The
matching control measures will then be displayed within the Database Grid area. Figure I11-4 shows,
for the example query from Step 1 above, the resulting records as displayed in the Database Grid for
you to make further refinements, if necessary, as part of creating the control strategies scenario. The
resulting Database Grid shown in Figure 111-4 includes the records for NO, control measures available
in AirControlNET that are gpplicable to Cod-fired Electric Utilities located in the Eastern United
States.
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Step 3: Sdlect Individual Control Measureswithin Database Grid

Once the Database Grid contains the potentia control measures of interest, you can sdect individua
control measures to include in your scenario by clicking the corresponding "Add" checkbox within the
display grid. This checkbox isfound in the first column on the left-hand side of the display grid. Once
you have sdlected individua control measures, then emission reductions and cost results will be
displayed in the Control Summary section of the interface. To facilitate this sdlection process, you can
apply the Sdect All query command to check al of the control measures within the display grid and
Unsdlect All to uncheck dl selections. In addition, you can sort the displayed control measures by
clicking on the desired column heading within the Database Grid. Reviewing these results can be used
to determine whether your requirements are satisfied in terms of emission reductions (tons or percent)

by pollutant.

As shown in Figure I11-5, the database has been sorted by the "Control” column and then selected dll
"NGR" controls within the Database Grid. Sdlecting these control measures results in a 108,496 ton
reduction in NO, emissions, a43.17% reduction (as shown in Control Summary section).
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Figure llI-3. Control Scenario Filter Selection
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Figure lll-4. Control Scenario Database Grid After Running Query
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Figure llI-5. Database Grid and Summary Fields with Selected NO, Controls
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Y ou can how select the View Sdlected command to view only the selected contrals, i.e., only the
"NGR" control measures with "Add" checkbox sdected. Sdecting the View All command alows you
to toggle back to the previous Database Grid and display both salected and unselected control
measures from the current user query.

At this point, you may have completely defined your control strategy scenario by completing the 3 steps
described thusfar. If so, then you can refer forward to Section C “ Saving a Control Scenario” and
Section D “Exporting and Reporting.” However, as noted previoudy, the crestion of a scenario can be
acumulative process in that additional controls can be added to thisinitial set of control measures. In
this case, you can refer to the next step that describes combining multiple setsin creating the overdl
control Strategy scenario.

Step 4: Continue Selection of Individual Control Measures

To make additions to the current scenario, you must firgt select the Reset Criteria command that will
eliminate previous filtering criteria to begin the process from Step 1 above. For our example, the
filtering criteria have been reset and then the following filtering criteria were sdlected, as shown in Figure
111-6, as part of the additiona query:

Pollutant = SO,
Region = Western United States
Sector = Cod-fired Electric Utilities

As shown in Figure 111-6, the database has been sorted by the "Control” column and then the Select All
command was used to sdlect dl control measures displayed within the Database Grid, i.e, dl "FDG
Wet Scrubbers” The addition of these control measures results in areduction of SO, emissons of
109,883 tons (as shown in Control Summary section).

Y ou can now select the View Selected command to view all of the selected controls, i.e., theinitia and
subsequent sets of control measures. As shown in Figure 111-7, the Database Grid now displays the
initid "NO, control measure" set and the most recent SO, control measure” set. All of these control
measures will remain selected and part of the control strategy scenario until the "Add" checkbox is
desdlected or the gpplication is terminated.

Please note that the Control Summary section will continue to record the emission reductions and cost
results across pollutants for all of the selected control measures. This cumulative tracking of results
should assist you in creating your control strategy scenario and to be sure control measures of interest
are dill sdlected or confirm that they were desdected. Selecting the View All command alows you to
toggle back to the previous Database Grid and display both selected and unsdlected control measures
from the most recent user query. This step may be repeeted indefinitely until you have crested your
control strategy scenario. Once the scenario is completely defined, then you can refer forward to
Section C “Saving a Control Scenario” and Section D “Exporting and Reporting.”
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Figure llI-6. Database Grid and Summary Fields with Selected NO, and SO,
Controls
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Figure llI-7. Database Grid After View Selected Command
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1. Maximum Control Scenario

For many emission sources, AirControlNET contains more than a single control measure and these can
each have a different degree of control efficiency. Asdescribed in Section A.1 of this chapter, the
Filtering Criteria Fields of the Control Scenarios Module interface includesa™MAX CONTROL"
checkbox that alows you to autometicaly apply the most stringent control measure on a source for the
pollutant of interest without repect to costs. The most stringent control is defined as that control
mesasure achieving the highest percentage of emissions reductions. Once you have created your control
drategies scenario using the filtering criteria, you can sdect the MAX CONTROL button and then
re-sdlect the Run Query command causing AirControlNET to re-filter the control measures displayed in
the Database Grid and include only the most stringent control measures.

Asshown in Figure [11-8, the MAX CONTROL button has been sdlected for our previous example
that includes both NO, and SO, control measures across Cod-fired Electric Utilities in the Eastern and
Western United States, respectively. The results are displayed within the Database Grid and the
Control Summary section reflects the associated changes in emission reductions and codts. If this
completely defines the control scenario, then you can refer forward to Section C “ Saving a Control
Scenario” and Section D “Exporting and Reporting.” If not, then you can refer back to Step 4 above
to continue adding control measures to the current maximum control scenario.

2. Operating and Maintenance (O& M) Cost Values

In AirControlNET, O&M cogt information is available for many control measures. This O&M costs
can be view in AirControlNET by sdlecting the O& M checkbox and running the data query with
required filtering criteria (see Figure 111-9). Following components of O&M cost can be viewed in the
datagrid : Operating Labor Cost, Maintenance cost, Supervisor cost, Maintenance materia cost,
Replacement Codt, Electricity Cost, Steam Cogt, Fud Cost, Waste Disposal Cogt, Chemica Cogt,
Other Raw Materid Cost, Other Utility Cogt, Tota Direct Annual Cost, Overhead Cost,
Adminigrative Cogt, Property Tax Cog, Insurance Cost, and Tota Indirect Annual Cost. Note
that not every cost is available for each control measure.

3. On-the-fly Senditivity Calculation

If adefault control set has been selected in the Control Set Tool, the “ Sengtivity” checkbox will be
enabled. When checked and the “Run Query” button is clicked, the grid results will contain only the
mesasures specified in the selected control set. Furthermore, the control set’s modified measure values
will dter the reduction and cogt valuesin the grid. The resulting screen is shown in Figure 111-10.
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Figure llI-8. Maximum Control Scenario
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Figure IlI-9. O&M Cost Component Values For Control Measures
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Figure llI-10. On-the-fly Sensitivity Calculation for Control Measures
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C. SAVING A CONTROL SCENARIO

To save acontrol strategy scenario, you can salect “ Save As’ under File from the Control Scenarios
Module toolbar menu. Please note that before saving a scenario it is advisable to view the currently
selected control measures by clicking the View Selected command to confirm that the data set matches
the desired criteria. Upon sdecting “Save AS’ under the File toolbar item, the Control Scenario File
“Save As’ Didog box will appear as shown in Figure 111-11. The default path will be the
AirControlNET directory folder. Y ou should define the scenario file name and then save it by sdlecting
the Save button. Control scenario files should be saved with a“CCS'’ file extenson to facilitate their
identification.

D. EXPORTING AND REPORTING

This section provides ingructions on the exporting and reporting of a control strategies scenario.

1 Exporting Data from a Control Scenario

By sdlecting Export under File from the interface toolbar menu, you can export the following types of
data files reflecting the control scenario for use in subsequent andyss

| Measure File. Y ou can export the current scenario displayed in the Database Grid to arange
of fileformats, namely Dbase (*.DBF), Excd spreadsheet (*. XLS), or text file (*.TXT). You
amply select Measure File after salecting Export under File from the interface toolbar menu.
The Measure File “ Save As’ Didog box will appear as shown in Figure l11-12. The default
path will be the AirControlNET directory folder. Y ou should define the messure file name and
then save by clicking the Save button. The measure file will then be crested and available for
further analyss. Please note that Excd files are limited to 16,383 rows. Use a different export
format if you control measure grid contains more then 16,382 data records.

REMSAD-ST Script File. You can export the emission reductions information into a control
factorsfile, or input script, for the REMSAD-ST air quaity modd. You smply select
REMSAD-ST Script under Export from the interface toolbar menu. The REMSAD-ST Script
“Save As’ Didog box will appear as shown in Figure 111-13. The default path will be the
AirControlNET directory folder. Y ou can define the REMSAD-ST input script file name and
then save by clicking the Save button. This file must be saved as atext file (*.TXT). You will
be prompted separately to provide "user name' and "scenario description” for documentation
purposes (more details with screen shots are available in Chapter V). Thisfile will then be
crested and available for usein the REMSAD-ST air quaity moddl.

Document No. 05.09.007/9010.463 51



PECHAN August 2005

Figure llI-11. Control Scenario File Save As Dialog Box
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Figure llI-12. Measure File Save As Dialog Box
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Figure I11-13. REMSAD-ST Script Save As Dialog Box
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Control Cost File. You can export the tota annua costs of your control strategy into a
Spreadshest file for use in economic impact modds (e.g., ISEG'sEMPAX-CGE modd). You
samply sdlect Control Cost File under Export from the interface toolbar menu. The Control
Codt File“Save As’ Dialog box will appear as shown in Figure 111-14. The default path will be
the AirControlNET directory folder. Y ou can define the Control Cost file name and then save
by clicking the Save button. The control cost file will then be crested and available for further
andyss.

2. Reporting Data from a Control Scenario

By sdecting Report under File from the interface toolbar menu, you can report the following types of
pre-formatted templates reflecting the control scenario for use in subsequent analysis and/or
presentation:

! Emissons Summary. Y ou can produce an emissons summary report using state, county,
MSA, pollutant, sector, NAICS, cost per ton, and max control filters. The report includes
number of records, measure name, affected source, emissions before control, incremental
reductions, emissions after control, percent reduction and cumulative emissionsdata. This
report can be printed from this screen or exported as an Excel (*.XLYS), database (*.DBF) or
commaddimited file (*.CSV). Please note that Excd files are limited to 16,383 records.

Cost Summary. Y ou can produce a cost summary report using state, county, MSA, pollutant,
sector, NAICS, cost per ton, and max control filters. The report includes number of records,
measure name, affected source, total cost, cost per ton and cumulative cost data. This report
can be printed from this screen or exported as an Excd (*.XLS), database (*.DBF) or comma
delimited file (*.CSV). A more detailed description of these files with screen shots is provided
in Appendix D “Exporting and Reporting Files.”
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Figure llI-14. Control Cost File Save As Dialog Box
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CHAPTER IV. LEAST-COST MODULE

The Least-Cost Module provides the capability to create the least-cost set of control measures that
achieves a specified emission reduction target as part of a control strategies and cogting andysis. The
interface for this module, as presented in Figure 1V-1, provides a query-based tool to determine the set
of control measures that will meet the emissons reduction target as specified in terms of absolute tons
or asapercentage. This module facilitates such queries through pre-st filters that allow you to define
criteriafor selection of control measures and then create the resulting data set. This chapter begins by
introducing the interface for the Least-Cost Module and provides details on the available data query
options. Examples are provided to better illustrate these capabilities. The chapter concludes by
presenting the options for exporting data and reporting the query results.

Total Controllable Tons:

In least-cost module, tota controllable tons are defined as the sum of emissions from sources (i.e.,
plant/point/segment) that have been controlled within AirControlNET and selected for the specified
query criteria

For 1999 emissons inventory, nationwide total controllable tons for each pollutant by sector are listed
inTableIV-1.

Table IV-1. 1999 Nationwide Emissions by Pollutant and Sector

Area Onroad Point

Uncontrolled Controlled Uncontrolled Controlled Uncontrolled Controlled
Pollutant Emissions Emissions Emissions Emissions Emissions Emissions
VOC 10,812,750 5,459,791 5,564,026 5,564,026 2,061,167 99,820
NO, 7,767,324 4,425,712 8,470,270 8,470,270 9,037,572 6,579,473
SO, 2,226,341 192,671 322,189 322,189 16,297,280 1,668,378
PM 5,869,957 4,557,568 188,328 188,328 673,288 310,873
NH, 4,507,679 3,518,580 265,533 265,533 195,345 0

Congder following filtering criteria as an example for LCM module query:

State: North Carolina (37)

County: Chatham Co. (37037)

Pollutant: NO,

Cost per ton: All

Target Reductions: 100%

Sector: All Point sources (i.e.,, EGUs and NEGUS)
Cost Year: 1997

Inventory year: 1999
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Figure IV-1. Least-Cost Module Interface
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Following control summary results are obtained for the query.

Total Controllable Tons = 5,420 tons
Tons Reduced = 4,870 tons

When Percentage Reduction target is defined to say 50 percent, target reduction is caculated to 50
percent of tota available reductions (i.e., 4,870 tons). So reduction target in absolute tons would be
2,436 tons. Due to the discrete nature of control reductions, tons reduced would be equal to or greater
than 2,436 tons. Actua reductions achieved for 50 percent target reduction are 2,847 tons.

The most stringent control applied to a sourceisthe actua control for the source. The output results of
Least Cost Module give maximum applicable controls for a source required to reach to specified
reduction target on least cost basis. Mogt stringent controls for the sources selected by least cost query
are highlighted in the database grid. Only maximum control applied to the source (i.e,
plant/point/segment) is exported to the output file.

A. OVERVIEW OF LEAST-COST MODULE INTERFACE

Upon sdlecting this module from the AirControlNET Main Interface, you are presented with the Leadt-
Cost Module Interface as shown in Figure IV-1. There are five important components of this interface
that you must be familiar with in order to create least-cost control scenarios, i.e, Filtering Criteria,
Reduction Targets, User Commands, Database Grid, and Control Summary.

Filtering Criteria: The Filtering Criteria section dlows you to define the set of control measures to be
included as part of the least-cost control strategy scenario. Based on your selections across the wide
range of filtering criteria, these least-cost control measures are digplayed in the Database Grid. The
wide range of drop down combo boxes gives you the ahility to filter the database according to your
gpecific requirements. Once the desired combination of criteria has been sdected, you can specify the
emission reduction targets (in either absolute tons or percentage) and then apply the User Commands
as described below to obtain the matching set of control measures to be displayed within the Database
Grid.

Reduction Targets: The Reduction Targets section alows you to define an emissions reduction target
in terms of absolute tons or as a percentage o that this module can then determine the least-cost set of
control strategies based on the selected filtering criteria. A percentage reduction target is trandated into
absolute tons using available reduction tons. Please note that due to the incrementa nature of the
caculations, the actua reduction amounts (either percentage or absolute tons) are greater than the
desired reduction target. The actud amount reduced is displayed in the Tons Reduced Summary Fied.

User Commands. The User Commands section of the interface provides different query optionsto
facilitate creating control scenarios. After you have chosen the conditions for which the scenariois
being created, the Run Query command executes the selected filters and displays the least-cost st of
control measures matching those criteriain the Database Grid (described below).
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The Export File and Export Script command button alow you to export the results shown in the
Database Grid to aREMSAD-ST stript (as described in section C). The Reset Criteria command
button alows you to reset the control measures displayed in the Database Grid and begin a new filtering
and/or sdlection process. The Hide Criteria command button alows you to hide thefiltering criteria
fildsto gain a better view of the Database Grid. This button convertsto Show Criteria once the
Database Grid is expanded.

Database Grid: The Database Grid displays the set of least-cost control measures that are obtained
from the AirControlNET database (Please see the AirControlNET Development report for details on
the development of this database). Each row entry displayed in this grid represents an individua

control measure as gpplied to a particular source. 'Y ou may experience some delays when updating this
grid due to the large database being accessed. Based on thefilter criteriathat you select for a data
query, this grid areawill display those control measures that match the selected criteria. Theindividua
fields contained within this grid are listed and defined in Appendix B.

Control Summary: The Control Summary section provides you with useful summary or aggregate
caculations based on the least-cost set of control measures that are displayed within the Database
Grid. These summary results should hep you confirm that your specified target was met and the
asociated total costs and codts per ton reduced. This summary information is updated for each new

query.

1 Filtering Criteria Fidds

These fields are shown in Figure V-1 across the top of the Least-Cost Module interface and provide
the various criteria for you to select through drop-down menus. Applying these filters will query the
database and results in the Database Grid displaying the least cost set of control measures that match
the sdlected criteria. Multiple sdections can be made from the MSA, State, County, NAICS and
Sector fidds by holding down the CTRL key.

Pollutant—This fidd ligs the available pollutants including PM,,, PM,, 5, EC, OC, NO,, SO,, VOC,
NH; CO, and Hg.

Cost Per Ton-Thisfield provides alist of threshold criteriafor the cost per ton of pollutant emissons
reduced that range from less than $5,000 per ton to less then $20,000 per ton. Cost refersto the total
annua cogt of the subject control measure.

MSA-Thisfidd ligts the Metropolitan Statistical Areas (MSAS). The MSA field dso includes
micropolitan and consolidated areas. Further information concerning MSA definitions can be obtained
from the U.S. Census Bureau website at:

http:/Aww.census.gov/popul ati onwwwi/estimates'metroarea.html

State-Thisfidd ligs dl 50 US States and the Didtrict of Columbia If an MSA is sdlected, then only
those States in that areawill be listed.
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County-Thisfidd ligsal U.S. Counties. If a State or MSA is sdlected, then only those counties in that
areawill be available through the menu box.

NAICS-Thisfield lists 3-digit North American Industry Classfication System (NAICS) codes that
identify broad industrial sectors across the United States. NAICS definitions (2002 Revisons) can be
accessed from the U.S. Census Bureau website at hitp://www.census.gov/epcd/naics02.

Sector—Thisfidd lists broad Sectors of emisson sources including Utilities (by fue), Nonutility (by
fud), Area, Onroad mobile (by gas or diesdl), and Nonroad (by gas or diesdl). Please not that not all
Sectors have available control measures.

Pease note that these filtering criteriafields are not mutudly exclusive so that not dl fields may be used
in conjunction with each other as shown in Figure [V-2.

Figure IV-2. Possible Combinations of Filtering Criteria Fields: Least-Cost Module
2. User Commands

=
kS
(&)
TEREIEE
7181212188
State . . - |-
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Cost Per Ton

As shown in Figure 1V-1, the following command buttons are provided just below the Filtering Criteria
areaand alow you to apply the specified filters in querying the database and creating a least-cost
control Strategies scenario.

Run Query—This command queries the database and then displays in the Database Grid dl of those
control measures that match the criteria combination selected in the Filtering Criteria section.

Export File-This command alows you to save the least-cost st of control measures displayed in the
Database Grid to arange of file formats, namely Dbase (*.DBF), Excel spreadsheet (*.XLS), or text
file (*.TXT). Pease note that certain file types are limited in Size, i.e. Excd files can only accommodate
16,363 rows of data.

Export Script—This command alows you to save the emisson reductions information associated with
your least-cost control scenario into a control factorsfile, or input script, for the REMSAD-ST air
qudity modd.
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Reset Criteria—This command alows you to return the Least Cost Module interface to the initid start-
up state. That is, dl filtering criteriafields are returned to defaults so that a new data query can be
performed.

Hide Criteria—This command alows you to move the filtering sdection criteria out of view and expand
the Database Grid to display more area and show the results of the database query. This should
facilitate your review of the least-cost control measures. Y ou can select the “ Show Criterid” command
located at the top right-hand side of the screen to return to the origina screen.

3. Control Summary Fidds

As shown in Figure IV-1, each of the following fields are shown across the bottom of the Least Cost
Module interface based on the least-cost set of control measures shown in the Database Grid.

Total Controllable Tons-Thisfield provides the sum of the emissions for which controls are gpplicable
(i.e, controllable emissons rather than total emissons).

Tons Reduced-Thisfidd provides the sum of the emissions reduced in absolute terms (tons) for the
selected emission control measures. Please note that this valueis larger (or equa to) the Reduction
Target (in tons).

Total Cost—Thisfield provides the sum of the Totd Cost vaues across dl of the sdlected emisson
control measures.

Average Cost Per Ton-Thisfield provides the average cost per ton that is equa to the Tota Cost
vaue divided by the Tons Reduced.

B. DEVELOPING A LEAST-COST CONTROL SCENARIO

This section provides step-by-step ingtructions on how to create aleast-cost control scenario using this
module. An example (usng the NEI 2010 emissions data and the 1997 cost year) is provided
throughout these ingtructions to assst you with this gpplication in tutorid fashion. In summary, the
process begins by selecting the pollutant of interest, entering the desired reduction target (by absolute
tons or percentage), and then gpplying the filtering criteriato query the control measures database that
will display the control messures of interest within the Database Grid. 'Y ou can then save and export
the resulting database. The Control Scenarios Module interface facilitates and smplifies this process
for you as detailed in the remainder of this section.

The following generic stepsillusirate how to creste aleast-cost control scenario within the Least-Cost
Module:

Document No. 05.09.007/9010.463 63



PECHAN August 2005

Step 1. Sedlect a pollutant and enter reduction tar get.

Y ou begin the process of creating aleast-cost scenario by first selecting the pollutant of interest (i.e,
PMy,, PM, 5, EC, OC, NO,, SO,, VOC, NH; CO, or Hg) and then enter your desired reduction
target in one of the following ways

Absolute ton reduction: In this case, you enter areduction target in terms of number of tons that you
desire to be controlled based on the available control measures within AirControlNET. This tonnage
estimate should be entered in the top right-hand portion of the interface as shown in Figure IV-3. The
example here shows a 100,000 ton reduction target for PM .

Percentage reduction: In this case, you enter areduction target in terms of percent reduction from
basdline emissons levels to be achieved based on the available control measures within
AirControlNET. This percentage should be entered in the top right-hand portion of the interface as
shown in Figure IV-4. The example here shows a 65% reduction target for PM .

Please note that the calculations performed in this module are incrementd by lowest codt, causing the
actua Tons Reduced to overshoot the desired Reduction Target. The actud reduction amount is
displayed in the Tons Reduced summary fidd. The interface facilitates the entry of these inputs and
then focuses you on sdection of filtering criteria to define the region and sectors as the next sep in
creating your least-cost scenario.

Step 2. Apply filtering criteria to define query of control measur es database.

This step involves gpplying the gppropriate filtering criteriato select the regiona and sectord
applicability of the emissons reduction target in determining the individua control messures that match
the criteria of interest. The interface facilitates these selections so that defining the query isasmple
process involving your selection of the desired filtering criteria from the drop-down menus. Please
note, as shown in Figure V-2, thefiltering criteriafidds are not al mutudly exclusve. Asshownin
Figures V-3 and V-4, the following criteria were selected for determining the least-cost control
scenario for both the absolute tons (Figure IV-3) and percentage (Figure 1V-4) reduction targets (as
Specified in Step 1 above):

Cost Per Ton = All (default)
State = Alabama, Arizona

It isimportant to note that you can sdlect multiple entries within afiltering criteriafidd, say MSA, by
holding down the CTRL button while selecting the entries that you want to include. In the example
above, you mugt individualy sdect each MSA of interest, i.e., those with counties in Alabama or
Arizona. Multiple sdlections can be made from the State, County, NAICS, and Sector fields.

Step 3 Select Run Query command to initiate query of control measur es database.
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Note: The results of this query will be displayed on the screen, sorted based on the vaues displayed on
the $'ton column.
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Figure IV-3. Least-Cost Scenario Resulting From an Absolute Ton Reduction
Target: Show Criteria
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Figure IV-4. Least-Cost Scenario Resulting From a Percentage Reduction Target:
Show Criteria
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You initiate the query of the control measures database by selecting the Run Query command. The
least-cost set of control measures that achieve your emission reduction target will then be displayed
within the Database Grid. Figures1V-5 and V-6 show, for the example queries from Steps 1 and 2
above, the least-cost set of control measures as within the Database Grid. The resulting Database Grid
shown in Figure 1V-3 includes the records that achieve the absolute ton reduction target, while Figure
IV-6 includes the records that achieve the percentage reduction target. The resulting control measures
are given arecord number based on their sorting according to the $/Ton column so that the most cost-
effective control islisted first (e.g., lowest $ton) and the last control displayed reflects the highest $ton
necessary to meet your stated target. Selecting Hide Criteriawill alow for a better view of the as
shown in Pand (b) of each figure and sdlecting Show Criteriawill from that view will return the screen
to the origind view as shown in Pand a of each figure.

Step 4: Export resultsinto measuresfile, REM SAD script, or cost file.

Once your least-cost scenario is defined, then you can export the Measure File and REMSAD Script
directly by using the Export File or Export Script user command buttons. Y ou can aso refer forward
to Section C “Exporting and Reporting” to provide the above export files as well as a Control Cost File
and for gaining an emissons or cost summary report associated with your least-cost scenario.

C. EXPORTING AND REPORTING

This section provides ingtructions on exporting and reporting the results of your least-cost control
strategies scenario. Please note that you can aso export the Measure File and REMSAD Script
directly by using the Export File or Export Script user command buttons.

1 Exporting Data from a L east-Cost Control Scenario

By sdlecting Export under File from the interface toolbar menu, you can export the following types of
data files reflecting the control scenario for use in subsequent andysis

1 Measure File. You can export the current scenario displayed in the Database Grid to arange
of fileformats, namely Dbase (*.DBF), Excd spreadsheet (*. XLS), or text file (*.TXT). You
can smply select Measure File after selecting Export under File from the interface toolbar
menu. The Measure File“ Save As’ Didog box will gppear as shown in Figure IV-6. The
default path will be the AirControlNET directory folder and you may then define the measure
file name and then save by dicking the Save button. The measure file will then be created and
available for further analyss. Please note that Excdl files are limited to 16,383 records.
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Figure IV-5. Least-Cost Scenario Resulting From an Absolute Ton Reduction
Target
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Figure IV-6. Least-Cost Scenario Resulting From an Percentage Reduction Target
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2.

REM SAD-ST Script File. Export the emisson reductions information into a control factors
file, or input script, for the REMSAD-ST air quaity modd. You can smply sdect
REMSAD-ST Script under Export from the interface toolbar menu. The REMSAD-ST Script
“Save As’ Didog box will appear as shown in Figure IV-7. The default path will be the
AirControlNET directory folder and you may then define the REMSAD-ST input script file
name and then save by dlicking the Save button. Thisfile must be saved as atext file (*. TXT).
Y ou will be prompted separately to provide "user name' and "scenario description™ for
documentation purposes (more details with screen shots are available in Chapter V). Thisfile
will then be created and available for use in the REMSAD-ST air qudity model.

Control Cost File. You can export the tota annual costs of your control strategy into a
Spreadshest file for use in economic impact modds (e.g., ISEG'sEMPAX-CGE modd). You
smply sdlect Control Cost File under Export from the interface toolbar menu. The Control
Codt File“Save As’ Didog box will gppear as shown in Figure IV-8. The default path will be
the AirControlNET directory folder. Y ou can define the Control Cost file name and then save
by clicking the Save button. The control cost file will then be crested and available for further
andyss.

Reporting Data from a L east-Cost Control Scenario

By sdecting Report under File from the interface toolbar menu, you can report the following types of
pre-formatted templ ates reflecting the least-cost scenario for use in subsequent analysis and/or
presentation:

Emissons Summary. You can produce an emissions summary report using stete, county,
MSA, pollutant, sector, NAICS, cost per ton, and max contral filters. The report includes
number of records, measure name, affected source, emissions before control, incremental
reductions, emissions after control, percent reduction and cumulative emissionsdata. This
report can be printed from this screen or exported as an Excel (*.XLYS), database (*.DBF) or
commaddimited file (*.CSV). Please note that Excd files are limited to 16,383 records.

Cost Summary. You can produce a cost summary report using state, county, MSA, pollutant,
sector, NAICS, cost per ton, and max control filters. The report includes number of records,
measure name, affected source, total cost, cost per ton and cumulative cost data. This report
can be printed from this screen or exported as an Excd (*.XLS), database (*.DBF) or comma
delimited file (*.CSV). Pease note that Excd files are limited to 16,383 records.

A more detailed description of these fileswith screen shotsiis provided in Appendix D “Exporting and
Reporting Files.”
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Figure IV-7. REMSAD-ST Script Save As Dialog Box
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Figure IV-8. Control Cost File Save As Dialog Box
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CHAPTER V. SCRIPT BUILDER MODULE

The REMSAD-ST Script Builder Module provides the capability to develop emission control scenarios
for execution in the REMSAD-ST air quality modd. The interface for this module, as presented in
Figure V-1, provides aquick and easy way to build text files reflecting emisson reduction strategies
that can be exported asa REMSAD-ST input script. The emission reductions are defined by pollutant
control factors. This module facilitates the script devel opment process through pre-set filters that dlow
you to define criteriafor gpplication of the specified pollutant reductions and then creete the resulting
input script for REMSAD-ST. This chapter introduces you to the Script Builder Module interface and
provides details on the available options. Examples are provided to better illustrate these capabilities.

A. OVERVIEW OF SCRIPT BUILDER MODULE INTERFACE

Upon sdlecting this module from the AirControlNET Main Interface, you are presented with the Script
Builder Module Interface as shown in Figure V-1. There are four important components of this
interface that you must be familiar with in order to creste your control scenarios, i.e, Filtering
Criteria, Pollutant Control Factors, User Commands, and Display Grid.

Filtering Criteria: The Filtering Criteria section alows you to define individua control scenariosto
be included as part of the REMSAD-ST script. Y ou can select from awide range of filtering criteria
through drop down combo boxes that help you design the script according to your specific
requirements. Once you have selected the desired combination of filtering criteria, you can specify the
pollutant control factors for each pollutant of interest and then gpply the User Commands as described
below to develop a control scenario to be shown in the Display Grid.

Pollutant Control Factors: The Pollutant Control Factors section alows you to provide scaing
factors to adjust the pollutant emissons in the REMSAD-ST basdine emisson inventory for the various
pollutants shown in Figure V-1. For example, a control factor of 0.80 is equivalent to a 20 percent
emission reduction (i.e., 80 percent of the emissons remain). Pollutant control factors are available for
NO,, VOC, CO, SO,, NH;, SOA, PM, (coarse and fine particulate matter), PMC (coarse fraction
particulate matter), and PM, 5 (fine fraction particulate metter).

User Commands. The User Commands section of the interface facilitates the devel opment of your
REMSAD-ST script. After you have chosen thefiltering criteria and pollutant control factors, the Add
command executes your selections and displays anew control scenario, i.e., row entry, within the
Display Grid (as described below). The Remove Sdected command button alows you to delete a
control scenario, or row entry, that is no longer desired by removing any row entry that has its
checkbox unselected. The Export Script command button allows you to export the results shown in the
Display Grid to aREMSAD-ST script, while the Reset Criteria command alows you to reset the
filtering criteriaand begin anew filtering and/or sdlection process.
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Figure V-1. Script Builder Module Interface
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Display Grid: The Digplay Grid showsthe set of individua control scenarios that have been added by
the user. Based on thefilter criteriathat you select for adata query, this grid areawill display those
control measures that match the sdlected criteria. Each row entry displayed in this grid represents an
individua control scenario with the find script file comprisng asingle row or multiplerows. The
individua fields contained within this grid are listed and defined in Appendix C.

1. Filtering Criteria Fields

Thesefidds are shown in Figure V-1 across the top of the Script Builder Module interface and provide
the various criteriafor you to select through drop-down menus. Applying these filters will define the
input script with results shown in the Display Grid based on the selected criteria

Region-Thisfied lists arange of broad regions that are typica of regulatory and policy andyss
induding:

! Eastern and Western continental United States. Eastern States are defined asthe 37 OTAG
States, defined as al sates east of or touching the 100° line of longitude.

| The Ozone Trangport Commission (OTC)  http://www.sso.org/otc/main/about.htm

! Southern Appaachian Mountain Initigtive (SAMI) http://www.saminet.org, and

! Regiond Planning Organizations (RPOs) such as WRAP, WESTAR, LADCO, NESCAUM,
MARAMA, CENSARA, and SESARM hitp://mww.epa.gov/ar/vishbility/regiona.html)

MSA-Thisfidd ligs the Metropolitan Setistica Areas (MSAS). The MSA fidd dso includes
micropolitan and consolideted areas. Further information on MSA definitions can be obtained from the
U.S. Census Bureau website at: hitp://mww.census.gov/popul ation/www/estimates/metroarea.html

State-Thisfidd ligs dl 50 US States and the Didtrict of Columbia. If aRegion or MSA is selected,
then only those Statesin that areawill be listed.

County-Thisfidd ligsdl U.S. Counties. If aRegion, State or MSA is selected, then only those
countiesin that areawill be available through the menu box.

SIC-Thisfidd ligts 2-digit Standard Industrid Classfication (SIC) codes that identify broad industrid
sectors across the United States. SIC look-up tables can be obtained from the U.S. Census Bureau at
http:/Aww.census.gov/epcd/www/nai cstab.htm

Sector-This fied lists broad Sectors of emission sources including Utilities (by fuel), Nonutility (by
fue), Area, Onroad mobile (by gas or diesdl), and Nonroad (by gas or diesdl). Please note that not al
Sectors have available control measures.

SCC-Thisfidd lists 8-digit Source Classfication Codes (SCC). If a Sector is sdlected, then only
SCCs that correspond to that Sector will be displayed.
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Facility | D-Thisfield dlows you to enter afacility ID code that identifies a specific plant in the NEI
inventory. Thefadility ID isthe plant ID from the NEI inventory. Thisfied only gpplies to point non-
EGU and EGU sources.

Pease note that these filtering criteriafieds are not mutudly exclusive so that not dl fields may be used
in conjunction with each other as shown in Figure V-2.

Figure V-2. Possible Combinations of Filtering Criteria Fields: Script Builder
Module

2. Usar Commands

As shown in Figure V-1, the following command buttons are provided just below the Filtering Criteria
area and alow you to apply the specified filtersin creating control scenarios as part of the REM SAD-
ST ript file.

Add-This command adds the current combination of Filtering Criteria selections and Pollutant Control
Factorsto the grid for incluson in aREMSAD-ST input script.

Remove Unselected—This command removes al row entries, or control scenarios, from the grid that
do not have their checkbox selected.

Export Script—This command alows you to export the control information shown in the Display Grid
that have been sdlected into aREMSAD-ST air qudity modd.
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Reset Criteria—This command alows the user to return the Script Builder Module interface to the
initid gart-up date. Thet is, al filtering criteriafidds are returned to default “All” vaues, dl pollutant
reduction ratios are returned to 1.00, and the Digplay Grid is cleared to contain no row entries.

B. DEVELOPING A REMSAD-ST SCRIPT

This section provides step-by-step ingtructions on how to creste a REM SAD-ST script reflecting a
control scenario using thismodule. An exampleis provided throughout these instructions to assst you
with this gpplication in tutoria fashion. In summary, the process begins by gpplying the filtering criteria
to query the control measures database and then selecting the level of control viathe pollutant control
factors. The resulting control scenario will be shown within the Display Grid for inclusion in the script.
Y ou can then export this script file or repeat this process multiple times to accumulate dl of the control
scenarios to be part of the overall control strategy scenario. The Script Builder Module interface
facilitates and amplifies this process for you as detailed in the remainder of this section.

The following generic sepsillugtrate how to create a REM SAD-ST script within the Script Builder
Module:

Step 1: Apply Filtering Criteria to define applicability of controls.

Y ou begin the process of cresting a script file by applying the appropriate filtering criteria to determine
the regiond and sectord applicability for your control scenario. The interface facilitates these sdlections
S0 that defining the query is a smple process involving your sdection of the desired filtering criteriafrom
the drop-down menus.  Figure V-3 shows the example where the following filtering criteriawere
selected as part of this script development process.

Region = Eastern United States
Sector = Cod-fired Electric Utilities

Step 2. Enter Pollutant Control Factors

This gtep involves entering the desired control factors across dl pollutants of interest to complete the
process of defining the individual control scenario to be part of the REMSAD-ST stript file. Figure V-
4 shows the example where the following pollutant control factors were entered as gpplied to the
filtering criteria selected in Step 1 above:

NO, =0.60

VOC = 1.00 (unchanged)
CO = 1.00 (unchanged)
SO, = 1.00 (unchanged)
NH; = 1.00 (unchanged)
SOA = 1.00 (unchanged)
PM , = 1.00 (unchanged)
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PMC = 1.00 (unchanged)
PM, 5 = 1.00 (unchanged)
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Figure V-3. Selection of Filtering Criteria within Script Builder Module
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Figure V-4. Entering Pollutant Control Factors
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Please recal that a control factor of 0.60 is equivalent of a40 percent emission reduction (i.e., 60
percent of the emissons remain). So the above example will implement a 40 percent reduction of NO,
emissons from cod-fired dectric utilities located in the eastern United States.

Step 3: Select Add command to includeindividual control scenario in Display Grid

Y ou can now sdlect the Add commiand to place the individua control scenario information into the
Display Grid. This sdlection and resulting addition to the Display Grid areillusrated in Figure V-5. At
this point, you may have completely defined your control strategy scenario by completing the 3 steps
described thus far. If so, then you can refer forward to Step 5 “Export resultsinto a REMSAD-ST
script.” However, as noted previoudy, the creation of a REMSAD-ST script file can be acumulative
process in that additional control scenarios can be added to thisinitid specification. In this case, you
can refer to the next step that describes combining multiple control specificationsin creeting the overal
control strategy scenario.

Step 4: Continue Selection of Individual Control Scenario

To make additions to the overdl scenario for your REMSAD-ST stript, you must first select the Reset
Criteria command that will diminate previous filtering criteria and begin the process from Step 1
above. For our example, thefiltering criteria have been reset and then the following filtering criteria
were selected and pollutant control factors, as shown in Figure V-6(a), as part of an additiona control
scenario specification:

Region = Western United States
Sector = Cod-fired Electric Utilities

NO, = 1.00 (unchanged)
VOC = 1.00 (unchanged)
CO = 1.00 (unchanged)
SO, =0.50

NH; = 1.00 (unchanged)
SOA = 1.00 (unchanged)
PM, = 1.00 (unchanged)
PMC = 1.00 (unchanged)
PM,, s = 1.00 (unchanged)

So the above example will implement a 50 percent reduction of SO, emissions from cod-fired eectric
utilities located in the western United States. Theinclusion of this additiona control scenario to the
overal scenario is shown in Figure V-6(b).

This step may be repeated indefinitely until you have created your overdl control strategy scenario.
Once the scenario is completely defined, then you can refer forward to the next step of exporting the
information to ascript file,
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Figure V-5. Addition of Individual Scenario to Display Grid
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Figure V-6. Specification of Additional Control Scenario: Applying Filtering
Criteria and Entering Pollutant Control Factors
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Step 5: Export resultsinto REM SAD-ST script

Once your individua sdections completely define your overal control strategy scenario, then you can
export the contents shown in the Digplay Grid into a REMSAD-ST Script directly by usng the Export
Script user command button. This will export the control scenario information for each row entry with
its checkbox sdlected into a control factorsfile, or input script, for the REMSAD-ST air quality modd!.
Y ou can aso export thisinformation into afile by sdecting Export under File from the interface toolbar
menu. You smply select REMSAD-ST Script under Export from the interface toolbar menu.

Upon using ether method, the REMSAD-ST Script “Save As’ Didog box will appear as shown in
Figure V-7. The default path will be the AirControlNET directory folder. Y ou can define the
REMSAD-ST input script file name and then save by clicking the Save button.  Thisfile must be saved
asatext file (*.TXT). Youwill be prompted separately to provide "user name' and "scenario
description” for documentation purposes. Thisfile will then be created and available for usein the
REMSAD-ST ar quaity modd. An example of thefile resulting from our exampleis shown in Figure
V-8.
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Figure V-7. REMSAD-ST Script Save as Dialog Box
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Figure V-8. Example REMSAD-ST Script
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CHAPTER VI. ANALYSISTOOLS

AirControlNET provides two anadlysistools. Maps and Graphs. The Map analysistool isavalable
when using the Control Scenario Module and the Least Cost Module. The graph analysis tool isonly
available when using the Least Cost Module.

A. MAPANALYSISTOOL

1 Overview of the Air ControlNET Mapping Tool

When datais selected in the Control Scenarios Module or Least Cost Module, the map anaysis tool
becomes available as shown in Figure VI-1. Thistool alows the crestion of maps that shade States,
counties, and M SAs based on pollutant emission reductions and costs.

When “Map” is selected from the analysis menu, a map creation window shown in Figure VI-2 is
displayed. Thiswindow alows the user to set the map’ stitle, notes, font size, and Setic layers. There
are dso controls to set the dynamic layer shading ranges and colors. Each dynamic map feeture, a
date, county, or MSA, has ten dynamic shading ranges, one for each pollutant. The color shades and
ranges can be automaticaly or manudly set. The automatic ranges are determined by either aequa
interval or Jenks Natural Bregks agorithm. The number of intervasis set by the check boxes to the left
of the grid. The range colors can be set manually by clicking on the color to be changed and then using
the color sdlector.

Once dl map information has been set, the map can be viewed and/or saved. The map that is created
isdivided into two main sections which can be viewed by clicking the tabs in the upper left hand corner
of the map. The default view is the map view shown in Figure VI-3. The second view displays notes
that are associated with the map.

The map view is composed of two sections: the control panel and the map display. The control pand,
located on the left Sde of the map window, contains the map thumbnail, the pollutant range selector and
legend, and layer sdlector. The map thumbnail is used to zoom and pan the map. Zooming in and out
isdone by clicking the magnifying glasses marked with aplus and minus. To pan the map, the user can
click and drag the map viewable area box, which is colored light blue. The drop down box indicates
the pollutant range that is used to shade the dynamic state, county, and MSA layers. When anew
pollutant is selected, the legend and map shading are automatically updated. The map layer sdlector is
used to show and hide dl of the map layers. The* Show More Layers’ checkbox displays awindow
containing more gatic layers. The map display shows the map at the currently selected zoom level and
panned area. The mouse can be used to query state, county, and MSA and display awindow
containing a pollutant histogram. The map can be exported to JPG at any time by clicking the “ Export”
button.
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Figure VI-1. Selection Of Mapping Tool under Analysis Tab

CAirConlrolMET +4.0 - Leasl Cosl bodule - 201020041 214, Cosl Year: 1997
& Zata 11dp
REDUCTION TARGET % REDLUCTION TARGET

IR o I

COLINTY
1 010010 - &aldu 3= Cu
- Aaeileen, v Micinnnli-ar S-ati 1 7 MON3 - Bzl swin Cn
Aalenc, = MCFCRCEa =105 & Mriargss M ulls HZrbau- Ca
- Add Qb Hicrupuliar S alisica _:i 06 - Zal luiniA 01007 - Bibt Cu

111 - Crop =roduzto” [Buri - cosi
112-Anira Froduction Bt lity - boaturz] 3asa0i

110-1 arestwa d Loacing LI - Ll
115 - SLPE O Acthdthas o Acricu fre ard Forasisy _;l (VN - ZozB 0mass

Mzpor File Fxport Seript [lide Criteria

Count|Measura LIS InZ. eduzbigam. ne g _m Inc. d
avF Fab-c FItsr (P52 J2t 7y hine s Froducts - CEher 13.7 b 112 T )
L[] Cabe-c Fit=r (Pdsz =t TrdMne s Froducts - Cther 174 HI | Je91
LI = Fab-c Fitsr iHsa )=t ol ness Froducts CEher R | E1.= f. 1)
073 It zav=as hlu iloni g Fregdidoes s Froducla - Oller 0.4 B34 T
015 Sol Conservetion Pans S cuboral Tling 14 G9.1 7845

lotal Coniroliablie lons |ons Hedued l1otal Annual Lost Averaqe Annual Cost Flon

“£-,60| 181,681 3034 TEZAZ m

Document No. 05.09.007/9010.463 92



PECHAN August 2005

Figure VI-2. Map Creation Window.
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Figure VI-3. Map Display Window
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2. CreatingaMap

This section provides step-by-step indruction on how to creste map using thistool. An exampleis
provided throughout these ingructions to assst you with this application in tutorid fashion. Example
considered for the tutoria isto create map for NO, reduction obtained from the controls on petroleum
refineriesin Texas sdlected from Control Scenario Module (CSM) .

Step 1: Apply Filtering Criteria to define the Query of Control M easures Database

Y ou begin process of creating map by selecting Control strategy scenario from CSM . Sdlect
following filtering criteriafor the data query in CSM.

Pollutant: NOx
State: Texas
SCC: 30600000 (Petroleum Refinery Point Sources)

Step 2. Select Run Query Command to I nitiate Query of Control Measures Database

Initiate the query by sdecting the Run Query command. The matching control measures will then be
displayed within the Database Grid area. Y ou can sdect al the controlsin the grid by sdlecting “ Sdlect
AllI” command or refine them in the grid as required.

Step 3. Select Map under Analyzetab to display the geographical map

After sdlecting controls, select Map under the Andyze tab on the main menu to plot the reduction on
the geographica map. Y ou will be presented with the Map creation window. The map will have the
default title - “ Annua Emissions Reductions (tons/year)”. This can be edited as needed.

Additiona datic layers can be added to the map by sdecting the check boxes next to the thematic
layers shown in the top right of Figure VI-2. Colors can be customized by clicking the Color Squares
next to each layer. Dataranges can be customized for each pollutant by sdecting pollutant from drop
down box and assigning data ranges for dynamic map festure, a state, county or MSA. Select
additiona ranges using the empty check boxes.

Y ou have following three options for data range type:

1 Equd Interva - Automatic shading range option for dividing detarangesinto equd intervas
2. Jenks Naturd Break - Automatic shading range option for dividing data ranges using Jenks
Natura Break dgorithm

3. User Defined _ \anual shading range option
Select any one data range type as required.
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Step 4: View and Save Map

Maps can be saved by sdlecting the “ Save Map” command from Map creation window. Maps are
saved in Scalable Vector Graphics (SVG) format.  Saved maps can be viewed independently outside
the gpplication. Sdecting the“View Map” command to generate and views the map in anew
AirControlNET window.

The top section in the control pand of the Map view window shows a navigation map and facilitates
navigation. Y ou can zoom in and out of the map by sdecting “Zoom In” or “Zoom Out” marked with a
plus and minus on magnifying glass. Y ou can see the current level of zooming in percentage from Zoom
Factor. You pan the map by moving the light blue square box around the map.

Y ou can sdlect the pollutant of interest, which is NO, for our example, from the drop down list inthe
control pandl. The data range legend for the sdlected pollutant will be shown. The mouse over on the
map display panel pops up window showing total reduction for selected level (i.e. State, County or
MSA) and total cost of reduction. Y ou select “ Show Counties’ to view the county boundaries
dynamic layer on the map. By sdlecting “ Show Counties’, the county level reduction agppears on the
map. The Datarange legend aso changes correspondingly to show county level data range legend.
Smilarly by sdecting “Show MSA”, you will be presented with MSA  dynamic layer, MSA leve
reduction and corresponding data range legend. Y ou can show additiona static layers by checking the
box “Show More Layers’. You can adso add or remove any additiond thematic layers from the map
window as necessary. Y ou should note that only the layers selected from the Map  creation window
would be active in the Map display window.

Step 5 Export Map

Y ou can export the map by sdecting “Export” command from the map screen. Map would be saved in
the JPEG image format. Y ou select the location to save the image when prompted.

B. GRAPH ANALYSISTOOL

When aLeast Cost Module query returns results, the graph anadyss menu shown in Figure VI-4
becomes available. There are two graphs that can be displayed: “cost per Ton vs Incrementa Tons
Reduced” and “Cogt vs Incrementd Tons Reduced’. An Example of each graph typeisshownin
Figures VI-5 and VI-6, respectively. The graph display window provides the graph and its description.
To edit the graph properties, click the “Properties’ button. The map can be saved in JPG format using
the “Export” button.
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Figure VI-4. Selection Of Graphing Tool under Analysis Tab
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Figure VI-5. Graph of Cost per Ton vs Incremental Tons Reduced
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Figure VI-6. Graph of Cost vs Incremental Tons Reduced.
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1 Overview of Graphing Tool
Graph of $/ton vs. Cumulative Incremental Reduction

This option plots $/ ton of the selected pollutant versus the cumulative incrementa reduction (in tons)
on aline graph.

The LCM module within AirControlNET sdlects the sets of optimum controls to achieve the reductions
based on the selections supplied by the user. The graph of $/ton vs. cumulative incrementa reduction is
created using the output of the LCM module. In this graph, $/ ton for each control is plotted against
cumulative incrementa reduction from the controls. This type of grgph is useful for control
implementation cost analys's since this graph can be used to evauate the most cost effective controls
and aso observe sudden change in the dope of the graph, i.e., the sudden increase in cost effectiveness
of control messures.

Graph of Cumulative Control Costsvs. Cumulative Incremental reduction

This option plots the cumulative total annual control cost of the selected pollutant versus the cumuletive
incrementa reduction (in tons) on aline graph.

Asin the previous graph, the AirControlNET LCM module is used to sdect the set of optimum
controls to achieve the reductions as defined by the user. The graph of cumulative total annua cost vs.
cumulative incrementa reduction is crested using the output of LCM module. Thistype of graph would
be used to view the tota control cost needed to achieve the specified emissons reduction.

2. Example of Graph Analysis T ool

This section provides a step by step example of the Graph Anadlysis Tool. The example below creates
agraph of $/ ton versus cumulative incrementd for a 10% PM,, reduction from utility sector controls.

Step 1. Apply Filtering Criteriato definethe Query of Least Cost Module

Sdect following query criteriafrom LCM module.

Pollutant: PM
Sector: Utility
Sae All

% Reduction Target: 10%

Step 2: Select Run Query Command to Initiate Query of Least Cost Module
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Initiate the query of Least Cost Module by sdecting the Run Query command. The least-cost set of
control measure that achieves your emission reduction target will then be displayed within the database
grid.

Step 3: Sdlect Graph under Analysistab on the main menu to plot graph
Sdect graph under Anaysis on the main menu. 'Y ou have the option of plotting following two graphs:

. $/ ton versus incremental reduction
. Cost versus incrementd reduction

Sdect $/ ton versusincrementa reduction for our example. Y ou will be presented with graph display
window. The Graph display window has two panels. The top pand provides the graph and bottom
pand shows footnotes. The footnotes provide the following information about the graph:

Plotted pollutant
MSA

State

Counties
NAICS

Sector

o gk wnNE

Step 4: Customizethe Graph properties
Y ou can change the graph properties by selecting Properties at the bottom of graph window.
Y ou can customize following graph properties:

1 Title-You can edit Graph Title, Bottom (X-Axis) title, Left (Primary Y-Axis) title, Right
(Minor Y-Axis) title.

2. AXxis-Y ou can cusomize the color, postion, scale, tick marks and grid for X-axis and primary
Y-AXxis.

w

4. Fonts—Y ou can customize fonts for Graph title, Axis label and Legend.
5. Background-Y ou can change background color of the graph, apply different stylesto titles.

6. L abels—Y ou can change, turn it on or off labels for each of the axis and data
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Step 5: Export the Graph

Y ou can export the graph by selecting “ Export” command from the graph screen. Graph would be
saved in JPG format. Y ou can select the location to save the image.
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APPENDIX A: DATABASE GRID VARIABLESFOR CONTROL
SCENARIOSMODULE

Column Name Column Description

(Selected) If the selected box is checked, the record should be included when
summing, saving, or exporting.

Control Control Measure Name

Source Source Category

PM,, Annual Particulate Matter # 10 nm Emission Reduction (Tons)

PM2.5 Annual Particulate Matter # 2.5 nm Emission Reduction (Tons)

EC Annual Elemental Carbon Emission Reduction (Tons)

oC Annual Organic Carbon Emission Reduction (Tons)

NO, Annual Nitrogen Oxides Emission Reduction (Tons)

SO, Annual Sulfur Dioxide Emission Reduction (Tons)

VOC Annual Volatile Organic Carbons Emission Reduction (Tons)

NH, Annual Ammonia Emission Reduction (Tons)

CcO Annual Carbon Monoxide Emission Reduction (Tons)

Hg Annual Mercury Emission Reduction (Tons)

Total Cost Total Cost of the Control Measure

OM Cost Operating and Maintenance Cost

Cap Cost Capital Cost

$/Ton Cost Effectiveness ($/Ton)

MSA Metropolitan Statistical Area

St State

Cnty County

SIC Standard Industrial Classification Code

NAICS North American Industry Classification System Code

Sector Sector (Utility, Non-Utility, Area, etc.)

SCC Source Classification Code

Plant ID Plant ID Code

Plant Plant Name

Point ID Point ID Code

Capacity Boiler Capacity

Cap Units Capacity Units

Operating Labor Costs Operating Labor Costs ($)

Maintenance Costs Maintenance Costs ($)

Supervisor Costs Supervisor Costs ($)

Maintenance Material Costs Maintenance Material Costs ($)

Replacement Costs Replacement Costs ($)

Electricity Costs Electricity Costs ($)

Steam Costs Steam Costs ($)

Fuel Costs Fuel Costs ($)

Waste Disposal Costs Waste Disposal Costs ($)

Chemical Costs Chemical Costs ($)

Other Raw Material Costs Other Raw Material Costs ($)

Other Utility Costs Other Utility Costs ($)

Total Direct Annual Costs Total Direct Annual Costs ($)

Overhead Costs Overhead Costs ($)

Administrative Costs Administrative Costs ($)

Property Tax Costs Property Tax Costs ($)

Insurance Costs Insurance Costs ($)
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| Total Indirect Annual Costs | Total Indirect Annual Costs ($) |
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APPENDIX B: DATABASE GRID VARIABLESFOR LEAST-
COST MODULE

Column Name

Column Description

Number The current record’s rank. All records are sorted by incremental cost per
ton.

State State

County County

Measure Control Measure Name

Source Source Category

$/Ton Cost Effectiveness ($/Ton)

Inc. Reduction

Incremental Reduction (Tons)

Cum. Inc. Reduction

Cumulative Incremental Reduction (Tons)

Cum. Inc. Cost

Cumulative Incremental Cost ($)

MSA Metropolitan Statistical Area

SIC Standard Industrial Classification Code

NAICS North American Industry Classification System Code
Plant ID Plant ID Code

Point ID Point ID Code

Plant Name Plant Name

SCC Source Classification Code
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APPENDIX C: DATABASE GRID VARIABLESFOR SCRIPT

BUILDER MODULE

Column Name Column Description

(Selected) If the selected box is checked, the record should be included when
saving or exporting.

Region Region Designation

MSA Metropolitan Statistical Area

St State

Cnty County

Sector Sector (Utility, Non-Utility, Area, etc.)

SCC Source Classification Code

SIC Standard Industrial Classification Code

Facility ID Plant ID Code

NO, Nitrogen Oxides Control Factor

VOC Volatile Organic Carbons Control Factor

(6{0) Carbon Monoxide Control Factor

SO, Sulfur Oxides Control Factor

NH, Ammonia Control Factor

SOA Secondary Organic Aerosols Control Factor

PM,, Particulate Matter # 10 mm Control Factor

PMC Particulate Matter, Coarse Control Factor

PM, - Particulate Matter # 2.5 nm Control Factor
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APPENDIX D: REPORTING FILESFOR CONTROL SCENARIOS

MODULE

The Emisson and Cost Summary Report Grids have the same columns. The only difference between

the pagesis the report generated (Emission or Cost).

Column Name

Column Description

No. Recs Number of records that have the specified Measure and Source
Measure Measure Name

Source Source Category

Before Reduction Total Emissions Before Applying Control Measure (Tons)
Reduction Emissions Reduced (Tons)

After Reduction

Post Control Emissions(Tons)

% Reduction

Percent Reduction (Tons Reduced/Total Emissions*100)

Total Cost

Total Annual Cost of the Control Measure ($)

Cost/ Ton

Cost Effectiveness ($/Ton)

Cum. Annual Emissions

Cumulative Annual Emissions (Tons)

Cum. Reductions

Cumulative Reductions (Tons)

Cum. Final Emissions

Cumulative Post Control Emissions (Tons)

Cum. Total Cost

Cumulative Total Cost ($)

Cum. Cost/ Ton

Cumulative Cost Effectiveness ($/Ton)
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Figure D-1. Example Cost Summary Report
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Example Emissions Summary Report

[xlo.
o,
ri-HEN
ade
SNt
Hda
]

[ =2
el
RPN

Jau

11

o

471

171

=l

Aull

a5

H1L

4%

i

Hol

AT

il

O Lar i

FM 10 Control Emiszions

sl by coslper ben
FAun suswe muure s
=] B R BT “wirnie W MHEE R nndie B WS
Zoll 1l onszrsaton Logrk=ultowad Tl
ealsing et attls | a=dicts
~haaam Flor : “uvalRoand
los A st Fasarg drgzawas Al
Sl Adite =ind Sreid=ailiad Moo Toenzeedi m

nzw o Fuol o siuns

IR NI ok B T

Tt Crmdeel Plan

Jale Smazo-opane
abeec | ats) Fulos s

Sulra: Fill:r

= APl oMo

Salra: Fillar

T OPSH OO
aboc it R eso.

Swulrea: Fillir Tola: bl
abe 1tz Fulss Je

Salra: Fillar

Sabek Fllbor b oo,

RE (L PN EI] S AL

ey FED VS e Dnde

Jre LzF e Flade

-

~rescriod Eurning

BT Aol HTE

Sty mton aetut s

dgrcutral Linmag

wFran Fullirg

Hii =R ibre- Canal

Aran e

“wn Milling

=ackeaod Molal Freducts - soeasho
Hor  e1ous B oeta s b rocesang

dans dMina Ao @ oanrd speand
Mne s Frozucls - Coal Cleaning

Sin Twerine: bw s E nnae g

«d neenl Prozucts - Stome Gared g ond
WM Frosuslz =lu o Gldird u s
«d need Pencvds - Shame G nred - cned
Wor- e100s boets bk rocessng

Cafcia
Ciantrnl
UIOTOTE

I T
TEAETER

EEN N ST

TR

B
EEI
1"ES 140

T4

12Kt
RPN
12235
19705

EC4
R I
AOTAT
PR AT}
TRAET
azUT
PN
AU
IR AN

Incian-arial
Rrd irmin s

Bl
L3rlER
PR

1RAIFDR
LU
1RRTRR
300CT0
A
12MCRL
[HTATH]
L]
T
ey
BERE]
1E70
200l
31774
EA=IT
24ERN
T4
T ]
A
ATV

Afta

Coandral
1
HEEPEid
2o
133=1N5
b 3 I )
CRTTRS
QIO
ekl LA
TA=ITT
d_cU3
an
I=rn>
plnl |

31

Bl

1
aTs
1Ll
1045

drs
157
LI

=
SICaD
F-'nrlll-ri'n_l
-
I

?%i&HH%ﬂ%HHH%%FHHH4#£F

Document No. 05.09.007/9010.463

D-2



